additional interest is an early block in formation of coronary vessels in FOG-2 Ϫ/Ϫ mice. Normally, epicardial cells, originating from the proepicardial organ, undergo an epithelial-to-mesenchymal transition to give rise to the subepicardial coronary vasculature. Despite formation of an intact epicardial layer and expression of epicardium-specific genes in FOG-2 Ϫ/Ϫ heart, markers of cardiac vessel development (ICAM-2 and FLK-1) are not detected. We postulate that the inability to activate FLK-1 and ICAM-2 expression and to produce epicardial-derived cells (EPDCs) reflects a failure to initiate or sustain this transition. To determine where FOG-2 is required in these processes, we performed chimera and transgenic rescue experiments. Our findings define an essential FOG-2-dependent role for myocardium in the program of coronary vessel development. (Figures 3Ba and 3Bb) . At factors were observed (Figures 3Aa-3Ah) . We also observed no difference in transcript levels encoding sevthe same stage, dHand expression in mutants was downregulated throughout the heart (Figure 3Bc ). In eral other molecules with established, or proposed, functions in heart development, including the homeocontrast, expression of CARP (cardiac-restricted ankyrin repeat protein) (Zou et al., 1997) was similar or proteins Nkx 2.5 and IRX-4, myosin light chains 2A and 2V, cardiac troponin I, N-myc, phospholamban, GATA-4, slightly upregulated in mutants (Figure 3Bd ). and GATA-6 (Figures 3Ai-3Ap To determine whether FOG-2 acts in a cell-autonomous manner in subepicardal vascular formation, chimeric mice were generated using FOG-2 ϩ/Ϫ and FOG-2 Ϫ/Ϫ ES cells tagged with an endothelial cell-expressed transgene reporter, Tie-2/lacZ (Schlaeger et al., 1997). Control FOG-2 ϩ/Ϫ /Tie2-lacZ cells readily contributed to E13.5 endothelium, including blood vessels of the subepicardium (Figure 6Aa ). FOG-2 Ϫ/Ϫ /Tie2-lacZ cells also contributed to the subepicardium and its blood vessels (Figures 6Ab and 6Ac) . These blood vessels often appeared smaller and less mature than wild-type or FOG-2 ϩ/Ϫ /Tie-2-LacZ-derived vessels, possibly as a result of high-level contribution of FOG-2 Ϫ/Ϫ cells to myocardium (see below). Nonetheless, this finding indicates that the FOG-2 Ϫ/Ϫ phenotype is non-cell-autonomous in EPDCs.
Results

Embryonic
Rescue of Coronary Vasculature by FOG-2 Expression in Myocardium
The thin myocardial phenotype of FOG-2 Ϫ/Ϫ hearts was rescued in chimeras that developed coronary vasculature (Figures 6Ab and 6Ac ). Yet, the FOG-2 Ϫ/Ϫ defect was recapitulated in highly chimeric embryos (data not shown). We speculated, therefore, that FOG-2 expression in wild-type cells of chimeric myocardium might be required to induce the epithelial to mesenchymal transformation in epicardium.
To address this possibility, we generated transgenic mice expressing FOG-2 under the control of regulatory sequences from the MyHC␣ promoter. This promoter (ϩ/ϩ, a, c, e, and g) and mutant (Ϫ/Ϫ, b, d, f, and h) (Mao et al., 1999) . The FLK-1-lacZ strain with lacZ under Dettman, R.W., Denetclaw, W., Jr., Ordahl, C.P., and Bristow, J. control of the FLK-1 promoter was described (Shalaby et al., 1995) . 
